Screening for site-specific integrations
At 8 d to 12 d post-transfection, G418-resistant HEK293 cell colonies were trypsinized and collected in pools. The cell pools were grown to confluency and genomic DNA was extracted. We then designed primers annealing to the inserted vector and the sequences flanking the 19q13.31 site to screen the site-specific integrations and detect the plasmid integration in both orientations (Table S1 ). Another set of primers was designed (Table   S1 ) to screen the previously evaluated bovine safe genomic harbor integration of newly constructed pCAGGS-attBrP2ATK. The method of the two-step nested PCR was performed according to the following procedures. In the first round of PCR reactions, 100 ng to 400 ng of genomic DNA was used. Approximately 2 µ l of the first-round PCR products were then used as a template in the second-round PCR. In both PCR rounds, 40 cycles and an annealing temperature of 55 °C to 60 °C were conducted. Second-round PCR products were subjected to agarose gel electrophoresis; the bands with expected sizes were excised, purified using a gel extraction kit (Axygen, CA, USA), and ligated to pMD19-T vector (Takara, Dalian, China) for sequencing.
Quantitative RT-PCR analyses
Real-time PCR was performed using SYBR Premix Ex Taq (TaKaRa, Dalian, China) and a
StepOne Plus thermocycler (Applied Biosystems) with the following parameters: 95 °C for 10 s; followed by 40 cycles at 95 °C for 5 s; and 60 °C for 30 s. For RT-PCR, total RNA was extracted from each sample by using TRIzol reagent (Invitrogen); reverse transcription was performed using a PrimeScript™ RT Reagent Kit (TaKaRa) to generate cDNA. The EGFP gene primers used in absolute or relative quantitative PCR were 5'-GCAGAAGAACGGCATCAAGGT-3' (forward) and 5'-ACGAACTCCAGCAGGACCATG-3' (reverse). The GAPDH gene, as a reference gene in relative quantitative RT-PCR, was amplified using the following primers: 5'-TCAACGGGAAGCTCACTGG-3' (forward) and 5'-CCCCAGCATCGAAGGTAGA-3' (reverse). For each DNA and cDNA sample, target and reference genes were amplified independently on the same plate and in the same experimental run in triplicate. PCR specificity was confirmed by gel electrophoresis on a 2.5% agarose gel; PCR specificity was also indicated by a single peak in the melting curve. For relative quantitative RT-PCR, the amount of target normalized to the reference was calculated by 2 -ΔΔCt method.
Establishment of the absolute quantitative standard curve
Generation of an absolute quantitative standard curve was necessary to determine the Table S1 ). The PCR conditions were the same as those for the primary PCR except for an annealing temperature gradient of 55-65°C. The location of the primers was shown in Supplementary Figure S4 . PCR products were run on agarose gels and the resulting bands were excised. The purified product was cloned into a pMD19-T vector (TaKaRa) and sequenced with M13 and reverse M13 primers. Sequences were examined by BLAST searching of the bovine genome databases (http://www.ncbi.nlm.nih.gov/genome/seq/BlastGen/BlastGen.cgi?taxid=9913).
Half-nested inverse PCR

Luciferase activity assay
The Luciferase assay (Promega, Madison, WI) was performed according to the manufacturer's protocol. In brief, cells grown on 24-well plates were washed three times with phosphate buffered saline (PBS) and incubated in 200 μl lysis buffer for 30 min on ice. Twenty microliters of cell lysate was mixed with 100 μl of luciferase reagent and luciferase activity was read on the luminometer. Luciferase activity was normalized to total protein measured using the BCA kit (Beyotime). Results were expressed as a percentage of luciferase values of stably-transfected cells at passage 1 (to which a value of 100% was assigned).
SCNT, activation, and culture of SCNT embryos
SCNT, activation of reconstructed embryos, and culture of SCNT embryos were performed as described previously [63] . In brief, matured oocytes were enucleated using a 20 mm inner diameter glass pipette to remove the first polar body and a small amount of the surrounding cytoplasm. Successful enucleation was confirmed by Hoechst 33342 staining. A single disaggregated donor cell was injected into the pre-vitelline space of an enucleated oocyte. Oocyte-cell fusion was performed using a pair of platinum electrodes connected to a micromanipulator in microdrops of Zimmermann's fusion medium at a double electrical pulse of 35 V for 10 ms. Reconstructed SCNT embryos were stored in synthetic oviductal fluid (SOFaa) containing 5 mg/mL of cytochalasin B for 2 h until activation. The mSOF medium was prepared according to a formula described previously [64] and supplemented with 8 mg/mL of bovine serum albumin, 1% MEM non-essential amino acids, and 2% BME essential amino acids. The reconstructed embryos were activated in 5 mM ionomycin for 4 min and exposed to 1.9 mM dimethynopyridine in SOFaa for 4 h. After activation, the embryos were cultured in G1.3/G2.3 sequential media (Vitrolife AB, Gothenburg, Sweden). Droplets of 150 μL of G1.3 were prepared in a 35 mm cell culture dish under mineral oil and equilibrated for 2 h before the embryos were loaded (20 embryos/microdrop). The embryos were then transferred to G2.3 droplets at 3 d of culture (0 d corresponded to the day of SCNT).
Fresh senven-day-old blastocysts were nonsurgically transferred to the uterine horn ipsilateral to the corpus luteum in Red Angus recipients at day of standing estrus.
Pregnancy was detected by rectal palpation at 90 d of gestation.
